Introduction {#sec1_1}
============

It has been reported that approximately 25--30% of breast cancers are HER-2/neu positive \[[@B1], [@B2]\]. It has previously been documented that HER-2/neu-positive cancers may become negative following treatment with trastuzumab \[[@B3]\]. However, transformation of cancer status from HER-2/neu negative to positive has not been widely studied. Therefore, re-assessment of HER-2/neu status in patients undergoing treatment of HER-2/neu negative breast cancer is uncommon. In this case report, we describe a patient whose breast cancer changed from HER-2/neu negative to positive following treatment with chemotherapy and discuss the implications of this change on the clinical management of breast cancer.

Case Presentation {#sec1_2}
=================

A 59-year-old postmenopausal white female noticed violaceous discoloration of her left breast for nearly 4 months prior to visiting her gynecologist. The gynecologist referred the patient to a surgeon who palpated a 6-cm mass in the left breast and noted significant edema of the skin as well as peau d\'orange appearance in the left breast. Additionally, there was left supraclavicular and left axillary lymphadenopathy. A Monopty biopsy of the left breast mass as well as a skin biopsy was done. CT scan of the chest, abdomen and pelvis revealed extensive bilateral axillary adenopathy, anterior chest wall lymphadenopathy, soft tissue edema, and inflammation of the anterior and left chest wall. The pathology of the left breast mass and skin biopsy was consistent with inflammatory breast cancer (fig. [1](#F1){ref-type="fig"}, fig. [2](#F2){ref-type="fig"}). Her tumor was estrogen receptor positive, progesterone receptor positive and HER-2/neu negative by immunohistochemistry (1+) (fig. [3](#F3){ref-type="fig"}, fig. [4](#F4){ref-type="fig"}) and unamplified at 1.1 as detected by fluorescent in situ hybridization (FISH). The patient was treated with four cycles of chemotherapy with cyclophosphamide (500 mg/m^2^), doxorubicin (50 mg/m^2^), and docetaxol (75 mg/m^2^). The patient received 6 mg s.c. pegfilgrastim the day after chemotherapy with each cycle. Although the mass decreased in size, the discoloration of the breast continued to worsen. The patient subsequently had a mastectomy, which revealed inflammatory breast cancer with 14/14 axillary lymph nodes positive for metastatic carcinoma. The patient\'s breast tumor was estrogen receptor positive, progesterone receptor positive and HER-2/neu positive (2+) and amplified at 3.3 as detected by FISH. The patient received trastuzumab (4 mg/kg i.v.) along with chemotherapy with paclitaxel (150 mg/m^2^) and gemcitabine (2,000 mg/m^2^) every 2 weeks. Radiation therapy was administered to the left chest wall and nodal areas (50 Gy) as well as to the mastectomy scar (60 Gy). The patient completed her postoperative chemoradiotherapy and is currently on trastuzumab and letrozole 2.5 mg p.o. daily.

Discussion {#sec1_3}
==========

This case indicates the possibility that an initially HER-2/neu-negative breast cancer can become HER-2/neu positive following treatment with chemotherapy. Breast cancer is well known to be heterogeneous and it is possible that the initial biopsy may have been negative due to sampling error and that only the mastectomy specimen revealed the true HER-2/neu status of the neoplasm (fig. [5](#F5){ref-type="fig"}, fig. [6](#F6){ref-type="fig"}). Another possible explanation is that the chemotherapy preferentially reduced the burden of the HER-2/neu-negative component in the breast cancer while permitting growth of the HER-2/neu-positive component.

Regardless of the mechanism of this transformation, a change in cancer status from HER-2/neu negative to positive has important clinical implications. Had this change in HER-2/neu status not been identified following the mastectomy, this patient would not have been offered trastuzumab treatment, which markedly improves survival of patients with HER-2/neu-positive breast cancers \[[@B4]\]. Recent research has demonstrated that conversion from HER-2/neu negative to positive can occur in up to 3.5% of the cases \[[@B5]\]. However, this has not often been reported. As a result, patients with HER-2/neu-negative breast cancers are not commonly re-biopsied to assess change in status. This case demonstrates that in patients with worsening condition despite chemotherapy, re-assessment of the HER-2/neu status may be justified.

Conclusion {#sec1_4}
==========

In this report we have shown that HER-2/neu-negative breast cancers can become positive following treatment. In patients with breast cancer (even metastatic) who are not responding to treatment, it may be reasonable to re-biopsy to assess their HER-2/neu status. Although transformation of HER-2/neu status from negative to positive may be uncommon, the changed status may open up new avenues of treatment like trastuzumab or lapatanib. These treatments would not be offered without re-assessment of the HER-2/neu status.
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![This is a low-power view of the skin from the core biopsy showing clusters of breast carcinoma cells. Hematoxylin and Eosin.](cro0004-0019-f01){#F1}

![This is a high-power view of the breast carcinoma cells within the dermal blood vessels. Hematoxylin and Eosin.](cro0004-0019-f02){#F2}

![This is a low-power image of the positive control slide for HER-2/neu. Cells staining gold amplify HER-2/neu. HER-2/neu immunohistochemistry stain.](cro0004-0019-f03){#F3}

![This is a high-power image of the breast carcinoma cells in the skin showing a negative reaction for HER-2/neu. HER-2/neu immunohistochemistry stain.](cro0004-0019-f04){#F4}

![This is a low-power view of the breast carcinoma cells in the skin showing a positive reaction for HER-2/neu. HER-2/neu immunohistochemistry stain.](cro0004-0019-f05){#F5}

![Following mastectomy, HER-2/neu is positively amplified at 3.3. FISH.](cro0004-0019-f06){#F6}
